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© A heat exchanger device (10) comprises bundles 
(12. 12*) of parallel tubes traversed by a first fluid 
and contained in a casing (11) through which flows a 
second fluid. The tubes In the bundles (12, 12') open 
out Into end chambers (15, 17, 23) of the casing, 
which constitute series connections between the 
bundles and inlet and outlet pipes of the first fluid 
from the exchanger (10). The tubes in the bundles 



are disposed within the casing (11) closely adjacent 
to one another and to the walls of the casing and 
have end portions with a smaller sectional area of 
flow to create manifolds (18, 19, 27, 28) In the 
casing for the second fluid, which constitute the 
interconnection of the spaces between the tubes and 
connections for the Inlets (25) and outlets (29) for the 
circulation of said second fluid. 
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In the field of heat exchangers for fluids there 
are various known enribodiments which attempt to 
reconcile heat exchange efficiency with structural 
simplicity and low manufacturing and, wherever 
possible, maintenance costs. 

For example, there are known heat exchangers 
consisting of first ducts traversed by a first fluid 
and disposed coaxially inside second ducts, a sec- 
ond fluid flowing through the space between the 
first and second ducts, thus achieving a high de- 
gree of heat exchange between the first and sec- 
ond fluid. It will, however, be obvious to the techni- 
cian that an embodiment of this kind is expensive 
and difficult to manufacture. In fact, in order to limit 
the dimensions of the heat exchanger, the ducts 
must be bent to form a succession of parallel 
segments which entails considerable problems in 
achieving the bends. In order to reduce manufac- 
turing problems rt has also been suggested to 
make the outer ducts in segments disposed over 
the straight sections of the inner ducts, between 
two consecutive bends, to weld the segments at 
the ends to make them watertight and, lastly, to 
Interconnect them to each other by means of fur- 
ther ducts. An embodiment of this kind, however, is 
always rather expensive. 

Heat exchangers have also been proposed in 
which the coaxial ducts are a plurality of parallel 
segments provided at the ends with suitable con- 
necting plates to connect both the various internal 
ducts and the various outer ducts in order to 
achieve the two separate streams of fluid. These 
embodiments also involve manufacturing problems 
due to the complex assembly of a large number of 
coaxial segments. 

To overcome assembling problems, further 
heat exchangers have also been proposed with 
ducts for the fluids disposed side by side and in 
contact with one another instead of concentrically. 
These exchangers have the disadvantage, however, 
of being less efficient, even though they still remain 
quite complex to assemble. 

There are also known exchangers in which the 
tubes traversed by a first fluid are disposed inside 
a container traversed by the second fluid. These 
embodiments have the drawback of not keeping 
the flow of the second fluid perfectly parallel with 
the tubes Inside the container and, moreover, are 
not easy to manufacture with regard to the uniform 
Inflow and outflow of the first fluid, without giving 
rise to hot spots, which are detrimental to the heat 
exchange process. 

A further problem, common to the great major- 
ity of exchangers, is the considerable weight and 
extensive use of materials required to obtain the 
passages for the various fluids, especially in the 
event of a plurality of fluids. In the case of ex- 
changers made of valuable materials, which are 



necessary, for example, for highly aggressive 
fluids, this also means very high costs. 

Lastly, due to their complexity, the known heat 
exchangers are not sufficiently flexible In structure 

5 to readily adapt to the different practical require- 
ments In the field. 

The general scope of this invention is to ob- 
viate the aforementioned problems by providing a 
heat exchanger of limited structural complexity, 

10 weight, overall dimensions and cost, with high heat 
exchange efficiency and a high degree of structural 
versatility. 

This scope is achieved according to the inven- 
tion, by providing a heat exchange device comprls- 

75 ing at least one heat exchange element, in turn 
comprising at least one bundle of parallel tubes 
traversed by a first fluid and contained In a casing 
through which flows a second fluid, the tubes open- 
ing out into end chambers of the casing, which 

20 constitute connections for the inlet and outlet of the 
first fluid from the bundle of tubes, characterized 
by the fact that the tubes in said bundle are dis- 
posed In the casing closely adjacent to each other 
and to the walls of the casing and have end por- 

25 tions with a smaller cross section to create man- 
ifolds in the casing for the second fluid, into which 
open out Inlets and outlets for the circulation of 
said second fluid. 

The innovatory principles of this invention and 

30 Its advantages with respect to the known technique 
will be more clearly evident from the following 
description of a possible exemplificative embodi- 
ment applying such principles, with reference to 
the accompanying drawings, in which: 

35 - figure 1 shows a longitudinal partial cutaway 
view, generically viewed along the line l-l of 
figure 2, of an exchanger according to the 
invention; 

- figure 2 shows a cross-sectional view along 

40 the line 11-11 of figure 1 . 

With reference to the figures, a heat exchanger 
according to the invention, generically indicated by 
reference 10, comprises a casing 11 within which 
Is disposed a first bundle of parallel tubes 12. The 

45 tubes have ends which pass through the ends of 
the container 11 and open out into end chambers 
defined by airtight covers 13 and 14. 

For example, the cover 1 3 defines a first cham- 
ber 15 for the common connection of one end of 

50 the bundle of tubes 12 to provide a common inlet 
for a first fluid, while the cover 14 defines a cham- 
ber 17 for the common connection of the other end 
of the bundle 12 to provide a common outlet for 
the first fluid from the bundle. The covers 13 and 

55 14 can be either made removable, for example, to 
allow inspection of the Inside of the exchanger, or 
can be made in one piece with the casing 11, 
closed by welding or the like. 
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The tubes in the bundle are disposed close 
together. For example, as can be clearly seen in 
figure 2, the tubes can advantageously have a 
circular cross-section and can be in peripheral con- 
tact with each other along generatrices. 

Likewise, the peripheral portion of the bundle is 
disposed close to the side walls of the casing, for 
example in contact with them. 

Interspaces are thus defined between the tubes 
parallel to their extension. 

Innovatively, close to their ends the tubes have 
a smaller cross-section to create manifold areas or 
chambers 18 and 19 for the inlet and outlet of a 
second fluid which is made to flow through the 
casing. 

In this way it is possible to obtain a stream of 
the first fluid in the tubes and an effectively parallel 
stream of the second fluid in the interspaces. For 
example, the two streams can flow as shown sche- 
matically by the broken line for the first fluid in 20 
and by the line of dots and dashes in 21. These 
streams advantageously flow in opposite directions 
to create a counterflow heat exchanger. The sur- 
face of the tubes thus constitutes the heat ex- 
change wall between the fluids. 

The peripheral contact between the tubes of- 
fers the further advantage of preventing the occur- 
rence of vibrations in them caused by the fluid 
flowing through them. 

The basic heat exchange element described 
above can be connected in series to other similar 
elements to obtain exchange devices with higher 
performances. 

For example, the figures show a second bundle 
of parallel tubes 12' disposed within a shell made 
in the casing 11 by means of a baffle separating 
them from the bundle 12. 

The tubes 12* are disposed and shaped sub- 
stantially similarly to the tubes 12. Therefore they 
have ends with smaller cross-sections to define 
manifold chambers 27 and 28 within the shell. The 
baffle 22 has an aperture 26 which constitutes a 
passage between the manifold chamber 18 of the 
bundle 12 and the adjacent manifold chamber 27 
of the bundle 12'. An inlet pipe 25 leads into the 
manifold chamber 28. 

The tubes 12* also have ends which pass 
through the ends of the casing 11 and open out 
into end chambers defined by the airtight covers 
13 and 14. 

In particular, the chamber 17 of the cover 14 
provides an interconnecting passage between one 
end of the bundle of tubes 1 2' and one end of the 
bundle 12 for passage of the first fluid. The cover 
13 defines a further interconnecting passage 23 for 
the other end of the bundle 12' to create an outlet 
for the first fluid through an outlet pipe 24. 

Hence the first fluid, fed Into the heat exchange 
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device 10 through the inlet pipe 16 In the cover 13. 
flows through the first bundle 12, converges in the 
chamber 17, flows through the bundle 12', into the 
chamber 23, and hen out of the exchanger through 

5 the outlet pipe 24, thus creating a first path for the 
circulation of the first fluid, as shown by the broken 
line 20 disposed between the inlet pipe 16 and 
outlet pipe 24. 

The second fluid, which is fed into the ex- 

10 changer 10 through the lateral inlet pipe 25, flows 
through the interspaces between the tubes, con- 
verges in the manifold chamber 27, and then flows 
through the aperture 26 in the baffle 22 and into 
the manifold chamber 18. From the manifold cham- 

75 ber 18, the fluid then flows through the interspaces 
parallel to the tubes 12 and into the manifold 
chamber 19, and then out of the latter through an 
outlet pipe 29, thus creating a second path for the 
circulation of the second fluid, as shown by the 

20 lines of dots and dashes 21 disposed between the 
inlet pipe 25 and outlet pipe 29. 

In practice, the inlet and outlet pipes 16, 24, 
25, 29 will obviously be connected to known types 
of fluid circulation systems. 

25 It will be obvious to the technician that a high 

degree of efficiency can thus be achieved, since 
the exchanger is In fact a parallel-flow exchanger, 
without cross-flows, of limited structural complexity 
and with a limited need for material. This makes it 

30 possible to achieve lower costs and weight and 
smaller overall dimensions. 

The mingling which takes place close to the 
end chambers for the first fluid, and close to the 
manifold chambers for the second fluid, ensures an 

36 even distribution of the temperature of the fluids, 
without hot spots and pockets. 

The foregoing description of an embodiment 
applying the innovatory principles of this invention 
is obviously given merely by way of example in 

40 order to illustrate such innovatory principles and 
should not therefore be understood as a limitation 
to the sphere of the invention claimed herein. 

For example, the number of tubes making up 
each bundle may differ from that shown according 

45 to the particular properties of the fluids used and of 
the exchange of heat to be obtained. In the exem- 
plificative embodiment described above, the inlet 
bundle 12 has a smaller number of tubes than the 
outlet bundle 12', so that the exchanger is particu- 

50 larly suitable for treating fluids which expand con- 
siderably in volume during heat exchange. 

This does not exclude the possibility of other 
possible ratios between the number of tubes in the 
various bundles. 

56 Likewise, the number of exchange elements 

disposed in series can be more than two. It will be 
obvious to the technician that the structure shown 
can be easily enlarged, either by using elements 

3 
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each with its own casing and connected In series 
by means of external ducts or by using elements 
combined together in a single casing with dividing 
baffles between them and end chambers in com- 
mon. It is also easy to Imagine that separate paths 
can be obtained for a plurality of first fluids and a 
plurality of second fluids by the interposition of 
suitable baffles between the tubes In the bundles. 
For example, by dividing the inside of the casing 
11 into two parts by means of a dividing baffle, 
disposed as shown by the broken line 30 in figure 
2, it is possible to obtain two separate paths for two 
second fluids, (obviously entering and leaving the 
casing through a separate inlet and outlet as also 
schematically shown by the broken line 30), which 
exchange heat with a single first fluid circulating 
through the tubes. 

Likewise, by dividing the end chambers by 
means of suitable baffles, so as to isolate groups of 
outlets at the ends of the tubes, it is possible to 
obtain two or more paths for a plurality of first 
fluids, entering and leaving the end chambers 
through separate inlet and outlet pipes. 

It will therefore be clearly evident to the techni- 
cian that the innovative technique of constructing a 
heat exchanger as shown and described herein 
offers such a high degree of flexibility In its manu- 
facture, as to enable it to adapt to the most diverse 
requirements. 

Claims 

1- Heat exchanger device comprising at least one 
heat exchange element, in turn comprising at 
least one bundle of parallel tubes traversed by 
a first fluid and contained in a casing through 
which flows a second fluid, the tubes opening 
out into end chambers of the casing, which 
constitute connections for the inlet and outlet 
of the first fluid from the bundle of tubes, 
characterized by the fact that the tubes in said 
bundle are disposed in the casing closely adja- 
cent to each other and to the walls of the 
casing and have end portions with a smaller 
cross section to create manifolds In the casing 
for the second fluid, into which open out inlets 
and outlets for the circulation of said second 
fluid. 

2. Device as claimed in claim 1 , characterized by 
the fact that the tubes in each bundle have a 
generically circular cross-section and are 
grouped together substantially in contact along 
generatrices. 

3. Device as claimed in claim 2, characterized by 
the fact that the peripheral tubes of the bundle 
are substantially in contact along generatrices 



with the side walls of the casing containing the 
bundle. 

4. Device as claimed in claim 1 , characterized by 
5 the fact that the end chambers are defined by 

hollow covers fitted onto the end walls of the 
casing, said walls being crosswise to the ex- 
tension of the tubes and provided with holes 
traversed by the corresponding ends of the 
10 tubes. 

5. Device as claimed in claim 2, characterized by 
the fact that said generatrices of contact of 
each tube with the other tubes are contained in 

15 planes perpendicular to each other and cross- 

ing the axis of the tubes. 

6. Device as claimed in claim 1 , characterized by 
the fact of comprising a plurality of heat ex- 

20 change elements, whose bundles of tubes are 

connected in series by means of first connect- 
ing passages in the end chambers for con- 
secutive elements, the casings being connect- 
ed in series by means of second passages 

26 between the manifold chambers for consecu- 

tive elements. 

7. Device as claimed in claim 6, characterized by 
the fact that the casings of the bundles of 

30 tubes of the plurality of heat exchange ele- 

ments are made of a single container divided 
longitudinally by baffles each constituting a 
side wall shared by two consecutive heat ex- 
change elements, disposed side by side, each 

35 baffle having an end aperture which constitute 

the second communicating passages between 
said two exchangers. 

8. Device as claimed In claims 4 and 7, char- 
40 acterized by the fact that the first passages 

between two consecutive elements are made 
with a cover shared by said two elements. 

9. Device as claimed in claims 4 and 7, char- 
45 acterized by the fact that the covers on the 

same end of the container are made together 
in one piece. 

10. Device as claimed in claim 1, characterized by 
50 the fact that the inlets and outlets for the 

circulation of the second fluid comprise con- 
nections on the side of the casing for ducts for 
the circulation of said second fluids. 

55 11. Device as claimed in claims 4 and 6, char- 
acterized by the fact that the cover defining 
the inlet chamber of the first element of the 
plurality and the cover defining the outlet 
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chamber of the last element of the plurality 
comprise, respectively, connections for the in- 
let and connections for the outlet of said first 
fluid from the heat exchange device. 

5 

12. Device as claimed in claim 1, characterized by 
the fact that bundles of tubes are separated 
from each other by baffles in the casing in 
order to obtain separate portions of the casing 

for the flow of more than one second fluid, said lo 
portions each having its own manifold cham- 
bers. 

13. Device as claimed in claim 1, characterized by 

the fact that the chambers are divided by is 
baffles dividing the ends of the tubes into 
groups, each group for one fluid of said first 
fluids. 

14. Device as claimed in claim 6, characterized by 20 
the fact that said plurality of heat exchange 
elements is composed of two heat exchange 
elements. 

15. Device as claimed in claim 1, characterized by 25 
the fact that the first fluids flow through the 
tubes in the opposite direction to the direction 

of flow of the corresponding second fluids 
through the casing. 

30 

16. Device as claimed in claim 1, characterized by 
the fact that the casing is substantially pris- 
matic in shape, in particular parallelepipedal. 

35 
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